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(57) [£«] 

[3MB] «Stt©a#fci|i-Efa&K»«£-&tr«H 

iLJjfo (ioo) *-erti©xfcr^*-> 

{111} 7rt7 hffi»*#ifc-r*/ , Cy 77lt^W1- 
fti^lO-^A. ifcttZ r ©— ««:#±«7C**>L< 



(a) 



(b) 



i. 




UOO) 



(c) 




(2) 

1 

M9#Bi] ft#fl (l 0 0) ¥-El6]©xtr**-> 
till} 7rty MWHEt6y(y7rIt*#t 
[si§**2] MEAy7riW, #±*5c*«ft«. 

CSS** 3] #±«5c**«fctf7;k&'J±«7C**R 10 

-e^Lfci^, mmn-yy7m\z^xw.=FitR/ (z 
r+R) #0. 2~0. 7 sx"$>z>mav&2(Dmm i & 

HS*B4 ] BfJfB/N*-y 7 r If £#EA,TmJfE&Jg»8g© 

A. SfcttZ r©— »£#±»5c**>l><tt7;k&U± 

Sgfc«fctf7^;&U±«7C&£RT*L;fc«»:#. COT* 
JKcfctt-SJgB^JtR/ (Zr+R) *t. *ttlBAy7 7H 
KisW-SJimfcR/ (Zr+R) «fc0fo/h$Hgg**2 20 

o«Ji»w„ 

C!I9*H5] wffl&mBmtfP t . Ir, Pd^tf 
Rh©'M< it) 1 ®.$r-g-WT-5ffl*lS 1 ~4 0t^-rn 

[1*36] SffltfS i (10 0) WIIA^eWAS 

K. 

[0 0 0 1 ] 

cf8mi©«-r*tttB»»] #fgws. ^mmm^tsm 30 

[0 0 0 2] 

[«E*©t£ftj] *M**M6«aS«-C**S iS«±»C. i@ 

#*flci:jHe*flEt©ffl*^t)-a-rn. squi 
1, so 1 fiWBfc«ts»*«:»«L s i e.n. # 40 

— , mM&±>D—. ft£mgg. *X-fv?. OEIC 
(3fc • «^K«IhI!8 : 0PTO-ELECTR0NIC INTEGRATED CIR 

cuits) ^wmnztiz. 

[0003] cnf.©ifT/Hxi:*^t. ffiil&x 
m&T' S -5 £*W££fcJ*te» fC ifi H X t? * * -> ^ jus-c 

«a©fc«>. AffJkx/x-r 7»tt*»4 c 

[0 0 0 4] ti^T. S i S«i«S^^<hOPp1tC«, 50 



4#M¥l 1 -3 1 2 8 0 1 

2 

ufl#€>te. !f*W9 - 1 1 0 5 9 2^4i«fc*^T, S 
I*IS»S«±C (0 0 1) Elfi]©Z rOaWK. ft« 

yrm&m-f. Z<D/1yy7ffi±\Z> BaTi0 3 f* 
(0 0 1) EfaO^p^XA-f MBSrJgfijcU C 

IRtbTJRiS-rsiltStgSBUT^*. ^P7XA^h 
ffl£H8:tt-5©te. Z rO z (0 0 1) ifRifcP tmm 
&W.mMtfi?Z>t. Ptli (111) Effl££tt£l£ib 
i&D, P t (10 0) ^-El6])K*^J5Kf Z>Z\litfi-Q 
$&t^<~>T&-2>. cn«, ZrO z (001) liP 
t ( 1 0 0) ffi©t&^TS-a-^7v^^fc*(C, P t tex 
tf^ + v-WUSft-r^Dfc. T^toS (10 0) 

(1 1 1) IMfiffltLTCEfit^A^-efeS. 

[0 0 0 5] L^U ^D/XA-f h^©^/jfe{C«^ffi 
«t^0. #tr, iiffiT, aStril 9 ©*&/££ fc^n:/ 
x*-r M^MtSCtJiHUK A^Wtctt. Zr 

mn;t77rH±cB a t i o 3 mmzMi&-rz> 

ISfctt. B a Z r O a #© (110) EftHs*>?t>4Mt 
^JDKSn^-rv^ ^fW9- 1 1 0 5 9 2^ 

i = l : lt^cSck^JC, B afc<fctfT i ©?&»ft£IE 

[0006] ifcA^t, ^n7x*^ hm&mwzz 

tt£<tl!§k&0>&tl7tZ (10 0) El6]^JS^S:^T 
[0 0 0 7] 

[0 0 0 8] 

[»JfflS«P*-r*fcA©*&] ^©.fc'S&BWtt. TIG 

(i) ~ (6) (D^ftwiz&omi&znzo 

(1) STjSi (1 0 0) ^-E(^©Xtf^ + ->^;Ugf 
T***«»«tt. d©^JRfflH8t«-r*»BSI: (I 1 

MB. 

(2) iiiiEA'7 7 7i^ #±*7c*»{fc!». *{t-;> 

JUnx^A. SfcttZ r ©-^£f&±«?c3?t>L<te7 

>)±m-7cmT*m&L remits )izi z^A^tts 
±sg (i) ©fseim. 

(3) ^±^7i:^*5J;^7';P*U±«7c^^RT«L- 



3 

tztZ, wim^yyrmiZis^xm^itR/ (Zr + 
R) #0. 2~0. 7 ST"&Z±m, (2) OfKJgfflK. 

tt-SEH^JtR/ (Zr+R) AMBA<?7 7SK:«t* 
-SM^JtR/ (Zr+R) £0f>/h3b>±G (2) 

(5) Wffi^JSWKl^P t . I r, P d&JxtfR hW 
^<tt)HSttt5±E (1) ~ (4) CDlvTn 

(6) *1*SS I (1 0 0) *«ss^&«riEsn*» 
^±(c#ffi-r-5±f[! (i) ~ (5) oufn^caii 

K. 
[0 0 0 9] 

[0010] A'77?l 

[0 0 1 1] A777IH *JR*l«t©*ffi** {1 1 
1} 7 7t7 hBSS^tr^:t*«W*T**. 0 1 (a) 

1 (b) \Z, ^1C07 7-fe y hffiSrte^LT^K-r.. ;t-y7 
7 Jl«. 3f.77l& (10 0) BBlfiJ, IETjSi (001) SBfa 
*fcfi#**S (0 0 1) g2[6]coxk°^ + ->^;u^cD 

T, r®7 7t7Hli 1111) 7?t7MT^ 

•So ^MsfHite. A*-7 7rB© (ill) 77t7 hBS 
±K[111) ErSUKtLTXtf^ + v-^^fiT-S. 
£JK»BS©is£fiK:#oT, 77t7 r-B5tC«tO«lfi£$n 
-5IH]^ttS«6?>n. SI^WJC. 0 1 (c) IZTsk-T&^iZ 

BSlc¥tft^-5. i©SB5tt. (1 0 0) Bftfr 

18S*^©ig*«K:«fcDIE;&Ffl (0 0 1) Bfftfc 
•5 CI <h -5 o 

[0012] Ay? 7 II* Hole 7 7 -try hffiSr^iTfS 

£JK*K£»Jftlsfc&*fi:. i©3feJlWIR*<a*a (1 
0 0) ElSltDXtf^ + v'-vJ^t^-SClitt, t£:fc$g£- 

(100) Ei*ixtr^+->i'^Bi 

[0 0 13] 77t7 hBnW^ffi«4#lCfE^$tl^u 
77t7 f-0B©ii5$, -r&ft^. Ay 77-HcoBSrt 
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A y 7 7 H*BBtc 7 7 "fc y h Bff SSftttfc C £ 1 J: 

x^mmm^m< {stz^t&mmmmmt)W®.\zt£<bu 

b*>b. Tit* 5 y**»fS<fe 

b^T^-ScOT. ±f[!g:»^tett3 0nm«TT*-5C 

10 [0 0 14] ±E*ffit*st+«7r-fey HBBOJt^tt-, 
£F3:b<tt8 0%JW±. =tO$7-S b<«9 0%W±T* 
*. 77t7 hffiOJt***fi-r#*t. 

&x tf 7 * -> v ;uk <h b TiSfi a ■& a c t t>mm t & 

-5>. &*5, *ljliiBa*JC*5tt-5 7 7-fe>> hffl<73it^«, A 

777 BKfBSWSJSS!*^^^*^ e>JWT»«k ^ K 
bT*«e>fcBSaJfC»*. Ay 7 7»I*ffi©J»l/£*f#lM 
J^Wfia (B5fi7j|tn<E>fi£) SBtU BSf*l<i:¥fT&* 

as (77*7 bmmft) ©^trsa^Ht-rat. ±fa 
jt*»i. [1- (h/b) 2 ] -c*ana. ±a2«j£*t 

20 #5®J(£cDfi£Btt, 1 MmJif 1 ±i:-ra. 

[0 0 15] *B5K {111} 7 7t7 hl&MTS 
fc&K, A'7 7 7lH *±«7C*»^b«i*3EJ*»i:T 

y«fflSK:*5W-**±S7C*tt. S c*5«fctfYft^tr*>© 
t-ra. ;®J;^A'777lll U73.& (10 0) 12 
^]*fe«m#4 B s n (0 0 1) E[6]W<i#, ^ffi(C77-t-y 

30 [0 0 16] #±*7C**«fctf7JP#U±S7C*SR-C 
A*-y 7 7»1»MPK«, Zr,- s R s 0 2 -fit?^t 
^t^T^a. x^OT'^-SK^bi/JHiX^A (ZrO 

jfcwisjnckoa^rfltt^fK-r*. z ro 2 «±i 

(C^^t^^nxTtHftfna. *mWXi$, ZrO z 
*bli. 

40 [0 0 17] *^gu^T(4, 77t7 hmt)Wl&»imx$> 
n«Z r ,-xRx0 2 _(5 Ci3tt-5xtt!l#lcPS5££ft&^. 
fefc'b. Jpn. J. Appl.Phys. 27 (8) L1404-L1405 (1988) \Z 
«. MIfci^{by^3^7l:*^Tx*S0. 2* 

t*<«ft*nT*J0, Sfc, J.Appl.Phys. 58 (6) 2407-24 
09(1985) iE*a*fc«*^at^aM)«J®C*3^ 
Ttt, #«fc^<h-rat)ro«^C0BE^lBD^jgAb. m-Se 

a. b*>b. *38w*6*«*w*attfcie*. tars 
50 mmmzmm-tzztiz&o, x^o. 2*i»ro*ap£T- 
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t> x e * * -> r niflB t ft o , fifffcfci&tt a«» 

6tl*Ct«J*>^-3fc. K*s£S©Z r 0 2 l$te. 

©»J«*iFft»C-r4fc«>Ctt. x£0. 2U±£-?Z>Z 
[0 0 18]-*. /ty7rM£S IW&ASIKCttU 

*a-c«***«. (ioo) ¥— Effld<#&nk: < < . 

(Ill) ElSl©«Sffl**jBAUfcO, (111) m-SB 
iSltftofcOLTLS^. LfdhT, S i l^SSIK 
±CAy7rfi*ii[«»J«-r«»IRfC«, Z r ,- x R x 0 2 - 
(Stfe^TxgO. 7 5J&TF, 0 . 50KAT<tT-5 

[0 0 19] fcfc'U S i *«ft»'«±fr, iglS&TJfc 

^j»-a--efc/\'-7 7 7)i*5i7j^i (ioo) m— siBit-r 
3-i7A$fc«s^ib> ? ;i'3-7^e,ftssc73a (i o 

0) geifi]. jE73a (0 0 1) i2[S]*fett*#4 H a p (0 0 

1) EmofflfaWF£V , '*« TJ61TB, A* yy 

[0020] &i&i£i?nrzi=.7nmw'3;tm±Mxm 

7G*££MTftfcfl&^€»*lfctfc«:*:S < ^M-T * £ <h 
#T**©T, Vy?->^©«jgfl:*«€Eatft*. 

tfYttiTPrSffliiftii, *m&»**:s<-r-6;i 

[0021] »*^R6*-&*ftt»ttfb^l'3r.r> 
Aitit^Z r0 2 T8hSnS)5«, £&ti?)l?~7 
it. ISflDUfcftSftlTcJlSoaa, S*5J:ZfliffiS:fc:«fc»5R 
*©S#£{fc;U Z r ,- x Rx0 2 -fi(C*3tt^<5«, ii 
ft, 0~1. OtftS. 

[0 0 2 2] A'y7 7ill IMtfXttfi<)&fr>l/§tPffi<l 

tfSJ©^, Z r ,_ x R x 0 2 -<5 tr*3tt^>x^. A'777 
■ 0>aiBM*>&*flftt (&JR»g£m) »C|6l^oT«*-r 

TilW777lffl- gB<*:#Antf, Z\0)/*y 

[0023] y 7 mizm ^z>%>±m-jcmit. sc. 

Y. Ce. Pr. Nd. Sm. Eu. Gd. Tb. D 
y. Ho. Er. Tm. Y b &£ZfL u (D'pfs. < £ h 1 
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W-Sb^. ftttWKte, Sc. Y. Ce. Eu. G 
d. Tb. Dy. Ho. Er, Tm. Y bii&ZtL u CO 

[0 0 2 4] A777ll:lt &®&WOtztbiZ'mm 
t«ALTt>J:t». MAtf. A 1 *5ckctfS i tt. Rojg 
trC*^(6]±$-&-5?i*^$)-2>„ Mn. Fe, C 

10 o, N i tj.£<DMf£i&MycMit. m^iZ&^T^Mmz 

[0 0 2 5] ft43, Tftl^777ltHfBl>4Z 
r0 2 »8l:*l>T. Z r COJt^CD±K«igi(:ECQi:C^ 
9 9. 9 9m\%®m-l:$>Z>. Sfc, Sffi©»>BflE{fcttll5 
T«Z rO z £H i 0 2 <h©fl-«lttiiL^©T, Z r O z 
©i^Ktt. lift, Zr+HfTO«**»LTM. L 
fc#oT, *miiBBSt*5ltSZ r 0 2 ©SfiS«. Hft 
Z r t&l^vcSSt^-ftbTffmsn^M-Cag.^)^. Hf 
20 0 2 tt^uj(C*5tt^)Z r0 2 Sil:i3DTZ r0 2 t^ 

«, ±m%feikiS)i=i=-7iz&^Tbmmr$>z>. 

[0 0 2 6] A'777l©I3(3#i:K3nf. 

Ma«77t7 bm*mi$.2tiz>£.oizm&miz-rn 

tf«fcH**. ffJL<(35~1 0 0 0nm. AOffSKB 
2 5~1 0 OmrC**. A'7 77lA«»tf 5t«|-ft 

3t-rnii«fctJ*t, i§^, 2~5 0nm<t-r-5r <h*iji7-*b 
[0 0 2 7] ^Mjgflf 

^. &mmmit3nznmtvTmm?z>. *5sw»c«to 

T# £> tlfcttlifliis «fc ^*BStt© AfiFft ^«»«t± tc , 
40 fc. LED^-l/- tf-^-T ^©^f^Tte. S5 

emit. *^ffl^©*>fe©ttiasi&fi-r*ct*«"r 

&KJgJHtt 4 1 »C ti ^T«73 «: (RiRT ^ SfJ * *feT© 
50 [0 0 2 8] A77?I©77t7 HM*5Mt1-5Sf 
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&mm&&ffi\z¥-m£tto, fr-o. mmmmzy-nttz 
-(Dtz&mmmiz. a«, mwtw-mz do 

O ) ffi*«Eiai L fcS^ax tr * * -> r ;n» £ ft o T tr» & 
«*CJ:-3T<Sa*<«»LT. 09AtfIE#fi (0 0 

[ 0 0 2 9 ] &Jlj$imtt. Pt, Ir, Pd:fcJ:?>*Rh 

©*a: < 1 1. 1 1* i«»tT4 i l < . 

C0 0 3 0] &KW»|©JP;*ttfflifcK:<fcD»fc*a*, ff 
SL<«1 0~5 0 Onm. <fc D£F£ L < « 5 0 ~ 1 5 0 

nBJWifrsci^TSK. 1 0 0 nmJW±eoj*3 
+^(C«Sfig$-a--Sfe«&tC«, /f 5 0~5 0 OnmiT 

[0031] &*5. ^M»K©Jtffitn;«, }fSL<ai 

0- 7 ~l 0 3 Qcm. iOifSKHl 0~ 7 ~1 0- 2 Qcm 

[0 0 3 2] tea«;*S«tt*»BBti- 
A'7 7 7i, ^JS»^<t^T*JB©ifeatt«, XRD 

^fflitS^, RHEEDft0/^->TSIt5ii!JS-r 

aiaffl^aiRaTJMBfsci^-p**. rh 

EEDiti, KttiSjim^illlHlST (Reflet ion High Ene 
rgy Electron Diffraction) 
[0 0 3 3] ftttWI'te. XiggllUffflfc^T, (2 0 
0) ffi*fctt (0 0 2) M [f±acSii<n^y7r 
JST« (4 0 0) ffi] OTSS^(?)n^^>^*-y(D4 4 M 

e*n»rnt> 1 . 5 0 0 KTttt*s«o«satt*wu 

MGTIBflttt— JRI= 0 . 7° mzo. 4 

0 fM&T&S. RHEEDKiSHTtt, m/fiXtf 

v hftT'tezm-g;. ^.mizmibA^t-Lx^^ z\ tizu 

&£. L-T, ^-rtlfcJg-g-Pt), RHEEDW-zt 
[0 0 3 4] *^!JU(DflISSf8St'*i^T, A'7 7 7l, 

mx-bz i^s«<ft«. c©«^©*— Ei6ii«t«, x«g 

lHl«KJ;5iH!|j££fTofc<!:#. g Wit" ^tE^OTfc© 
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«. (k o o) in-gEftgg, -?ti.t>?, amm-m^imx- 

tt, i©2 0 - e XKUhWC (kOO) SBJKn©RS*tf 
-^<03llflE*«. (k 0 0) B5ESf©**fc:-*38flE©l 
0%JWT, U<t45 %JWTT*3„ 
(C*3(AT (k 0 0) «. (10 0) ^ (2 0 0) at'ffl 

**->r;UBI©&— BtBBi*i*x-yffi£U 
IW»:#lSH£z«liLfc£*, «fi*«x«l2r|fi]. y$lll77(6] 
10 *5<fctfz W73(6j(C*(C}«t?TiB|o]UT^«.^tT*>-5. 
^CDct^ftErSlte, RHEEDff«TX*7 ht*c£/tte 

x h u - & w;<d -> +• - * - > s^-r z. t -emmr* 

**. #Jx.tf. «B5»CPflifIi7i*#i9:-r*Ay7 7»tC4J^ 
T«SaBB|fi]tCSa.n*«*S«^-» R H E EDtByt-7" 

[0 0 3 5] MM 

*%l^-effll.i-5>S1S«, Si, MgO, SrTlOsf 

20 <D&mmi&ghfr<bmiR?z>z\iitf-x?gz>tf, si do 
o) **sffi«ffiswT*a«a*« ! b#*L^. s im 

wiftizffl£-tzMm±h¥-ft-e$>z> z iitms. lia. 

[0 0 3 6] Bififrffi 

11059 2^$g^, ^mmxiz^zttm^s - 1 o 

30 6 7 7 6^#K:M^3ftT^*fc*ft£ffl^*£<ta«# 

[0 0 3 7] »iS*ft<0*«:«tUT. Sfe^k^ 

[0 0 3 8] ^©©jg^Sr'*Sfi-r-5fC*fcoT«. C»J 
A tf H 8 (C7TsTcfc 5 ftffiticOlKVSB 1 £ffl ^-S C 

[0039] z<Dm^mmnt, *^#>^p^astte 

nfcK^ffil a€:^rb. ZCOMQWil aPUZit. Tmz 

40 3^3 tt. [Hltett4^^L-T ; E-^5tC^^$nT*il9. 
r<75^&-^ 5(Cj;cTlHl^$tl. S1S2 Sr^-WffirtTlHl 

[0040] mmi&w 1 «. »fk«i^x«*&8B 7 £n 

AT*5D. ;©iftt«Xttm7ffl/XJl'8tt 1 ± 

fj2*;^3©ffi<*r#KK®£ftT^3, 

T, ^btt^/xtt, S^2jfi^T-?-©^r£^Ss<$n3 

.fc^C&oT^S. *^3©$^CTJi:H Zr^ 

^^9*«fc^#±S7L*^%^l o«$nti^. 

50 ztiz&mf&mzit* tn^nnm^momz, mm<n 
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m%tk%w, tetritommmm) harms tix^z. 

[0 0 4 1 ] if, ±E*A-^:i**tyht5. £ 
cm 2 ^±»ffi« 3S«± IC Jgfi£T * d t «t"P * 4 . 

0 0cm 2 e*-e*-2>. ^094 i ^-/P-feXtt2~8'f 
>f OS i *#tC 6 -f >^-f:7©£XA£fflH 10 

fife 5. *Jt, ')IAMTIlft<, gBfrWKVX^ig 

[0 0 4 2] SimSI$fflt^«^ A*y7rH 

«0>*fl5«lJira:, W*.tf*NE«rBIJ s F9 - 1 1 0 5 9 2^ 
*mSAfC<t4^¥9- 1 0 6 7 7 6#tt£ 

[0 0 4 3] dCipttaSBffflJia, S«*BB©S1*S 
AttS I«{k«JifC«fcO««SnT««Snfcttffii:a: 20 
oTt»*. tlx, :©S i BMbttMtt. A*7 7 7if 

[0 0 4 4] JfcfC, U Zr&J;tf 

±PKtt, *«OW«H4C«toTt> iltt. 1 3 
[0 0 4 5] Ay7rSO»*S»Cl»UTtt. K^^>y 

*«i*3i;:*iiftWK:#«&-r*. »tEifi»fw*w-*«j(t»ii 

it, 1 0" 3 ~ 1 0-'TorrtlST*SC tAWSlK & 40 
*5j-CECD±Pg<& 1 O-'TorriL-fc^te, *ffi«|*3lc*-S 

0- 4 ~l 0-°Torr©tet>BE^Ci*oTti-5. iE3§#;*.» 
{ftS&fitt. if$KB2~5 0cc/», J;D<i7-$b<« 50 
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5~2 5cc/^T*4o »J(l^«l&«*iW»-r*^t 

[0046] &m&mtt* *m-&m-ctamisTM5t 
*w«i*»j«-r*fcje>»c, o. os~i. 

0 Onn/s, »C0. 100~0. 5 0 0 nm/s tT5 JI t 

[0 0 4 7] fiBggMfSrfiU 0cm 2 @SR±-C*4*^, 
H8fc*-r«t'5C*«*lllGS-a-, »*#XS*«*ffii 

fficoiaiteStii 0rpm£t±-eab-5it^M*UV>. inie 

mm^t. &m.wiN-vmmv>»ifHfi±v j fr\,*. sis 

1 2 0rpmgffi<h&-5. 

[0 0 4 8] ^±«^&tt^£&£»jg^&ft^;i/ 

iasnfci*cz rcDWiesfpjhu. *±«7E*«tfs 

T*«^»:tt. z r ©#y&S£#;*tcfc£<S>U 
[0049] ±ieb^$3ig*&«, «e*a>jK£a&*8:, 

>i/ffi, l/-!f-77"l/-y3 >j£fc££© 
«>, B^ttJ; < 3S*tt*«*t> @ AMDS AffifiT-#4<D(c 

[0 0 5 0] 7^*5. 'CO^ffitCfe^TMB EgiSffl^ 
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(54) LAMINATED THIN FILM 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated thin 
film having satisfactory crystallinity and containing a 
single orientation metal thin film. 

SOLUTION: This laminated thin film has a metal thin film, 
which is an epitaxial film of cubic crystal (100) single 
orientation, and a buffer layer where a (1 1 1) facet 
surface is present on the interface which comes in 
contact with the metal thin film. The buffer layer 
contains zirconium oxide in which a rare- earth element 
oxide, zirconium oxide or a part of Zr is substituted with 
a rare- earth element or alkaline earth element. 
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